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Complex subclavian artery pseudoaneurysm
causing failure of endovascular stent repair with
salvage by percutaneous thrombin injection
Grace S. Lee, MD,a John Brawley, MD,b and Raymond Hung, MD,a San Jose, Calif
We report a case of traumatic right subclavian artery pseudoaneurysm, which failed initial treatment by endovascular covered
stent. Subsequent catheter angiogram demonstrated filling of the pseudoaneurysm from retrograde flow of the right vertebral
artery with outflow through the internal mammary artery. With access to the pseudoaneruysm obstructed, percutaneous
thrombin injection was performed. The complex connections of the pseudoaneurysm to the right subclavian, vertebral, and
internal mammary arteries resulted in the initial failure of the covered stent to induce thrombosis because of inflow from the
right vertebral artery, a so-called “back door vessel”. (J Vasc Surg 2010;52:1058-60.)Traumatic subclavian artery injury resulting in pseudo-
aneurysm formation is relatively uncommon.1 Subclavian
artery pseudoaneurysms were traditionally treated by surgi-
cal thoracotomy and direct arterial repair. However, surgi-
cal repair can be associated with significant morbidity and
recent literature describes less invasive techniques of treat-
ing subclavian artery pseudoaneurysms.
We report a case of traumatic right subclavian artery
pseudoaneurysm, which failed initial treatment by endovas-
cular stent graft. Subsequent digital subtraction angiogram
demonstrated persistent filling of the pseudoaneurysm
from reversal of flow in the right vertebral artery with
outflow from the pseudoaneurysm through the right inter-
nal mammary artery. With access to the pseudoaneurysm
covered by the stent graft, percutaneous thrombin injec-
tion was performedwith resultant successful thrombosis. In
this case, the complex arterial connections resulted in fail-
ure of the initial stent graft to induce thrombosis in the
pseudoaneurysm due to persistent inflow from an addi-
tional source, a so-called “back-door vessel”.
CASE REPORT
A 17-year-old male presented with multiple stab wounds to
his right neck. Upon initial assessment, an expanding hematoma at
the right neck was identified, and the patient was taken to the
operating room for surgical exploration. A large hematoma at the
base of the right neck was found at surgery without active bleeding
or identifiable arterial injury. Postoperatively, the right neck hema-
toma continued to enlarge and further evaluation by computed
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1058tomography (CT) angiogram revealed a 1.3 cm complex bi-lobed
pseudoaneurysm of the right subclavian artery with surrounding
hematoma.
Digital subtraction angiography confirmed the presence of the
right subclavian artery complex pseudoaneurysm, adjacent to the
right vertebral artery and near the origin of the right carotid artery
(Fig 1). An 8 mm balloon-mounted covered vascular stent (Icast;
Atrium Medical Corporation, Hudson, NH) was deployed across
the injured segment of the subclavian artery. The right vertebral
artery was sacrificed, having previously confirmed co-dominant
vertebral arteries. The stent was post-dilated to 10 mm for better
apposition between the stent and vessel wall. Subsequent angio-
gram demonstrated minimal sluggish filling of the pseudoaneu-
rysm, however, further dilation of the stent was not pursued given
Fig 1. Selective angiogram of the right subclavian artery. A com-
plex pseudoaneurysm is seen arising from the proximal right sub-
clavian artery, near the origin of the right vertebral artery and in
close proximity to the origin of the right carotid artery.the concern for greater injury to the lacerated vessel and placement
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carotid artery. We were hopeful the pseudoaneurysm would
thrombose with the reduction to the inflowing blood and near
stasis within the pseudoaneurysm. However, ultrasound per-
formed the following day demonstrated persistence of the pseudo-
aneurysm. Thus, further treatment was planned.
Aortic angiogram performed 6 days after initial presentation
confirmed the residual right subclavian artery pseudoaneurysm.
Our plan was to place embolization coils into the pseudoaneurysm
lumen through the presumed proximal type I endoleak, however
advancing a 0.018 guidewire (Synchro; Boston Scientific, Natick,
Mass) past the proximal end of the stent proved to be impossible.
At this point, an alternative inflow into the pseudoaneurysm was
suspected. The angiogram of the left vertebral artery demonstrated
filling of the pseudoaneurysm via retrograde flow in the right
vertebral artery and outflow from the pseudoaneurysm through
the right internal mammary artery (Fig 2). The complex injury at
the junction of the subclavian, vertebral, and internal mammary
artery allowed continuous flow through the pseudoaneurysm,
thus, preventing thrombosis of the pseudoaneurysm.
With access from the subclavian artery to the pseudoaneurysm
block by the stent, percutaneous thrombin injection into the
pseudoaneurysm was believed to be the safest alternative treat-
ment. Under ultrasound guidance, a 21 gauge Chiba needle was
passed into the pseudoaneurysm. A brisk injection of contrast
through the Chiba needle under fluoroscopy was used to confirm
the needle tip position and to exclude potential harmful reflux into
the right vertebral artery (Fig 3). Thereafter, an initial injection of
1 mL (1000 IU/mL) of thrombin (Thrombin-JMI; King Pharma-
ceutical, Bristol, Tenn) was injected into the pseudoaneurysm
while observing under ultrasound. There was incomplete throm-
Fig 2. Left vertebral artery angiogram. The right subclavian ar-
tery pseudoaneurysm is supplied by the right vertebral artery with
outflow through the right internal mammary artery.bosis of the pseudoaneurysm, thus an additional 0.8 mL (800 IU)of thrombin was injected. The CT angiogram (Fig 3, B) 1 day
following thrombin therapy and an ultrasound at 3 months shows
thrombosis of the pseudoaneurysm.
DISCUSSION
Penetrating trauma to the subclavian artery and pseu-
Fig 3. A, A percutaneous injection of contrast into the pseudo-
aneurysm cavity confirms needle tip location for thrombin injec-
tion, as well as no significant reflux into the vertebral artery. B,
Computed tomography (CT) angiogram of the neck. Following
thrombin injection, there was successful thrombosis of the
pseudoaneruysm arising from the right subclavian artery. Therewas
no filling of the pseudoaneurysm seen around the stent on the CT
angiogram.doaneurysm formation, while infrequent, can be difficult to
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line of treatment, however, the extensive exposure required
for access to the subclavian artery makes surgical repair
complicated. Various alternative minimally invasive meth-
ods of pseudoaneurysm repair have been described, includ-
ing endovascular stent graft placement and percutaneous
thrombin injection.
Pseudoaneurysm treatment by endovascular stent graft
is a minimally invasive method of repair. Endovascular graft
repair of arterial injury was first described in 1969 and first
reported in the 1980s.2 An early article by Patel, on endo-
vascular repair of subclavian artery injury reported shorter
procedure times and less blood loss in comparison to
surgical repair.3 Endovascular graft repair of pseudoaneu-
rysm is a treatment with few complications, high success
rate, and low recurrences rate.4 While recanalization of the
pseudoaneurysm is uncommon, it has been reported. One
such report describes persistent right subclavian artery
pseudoaneurysm following endovascular graft due to a
communication with the right common carotid artery and
subsequent surgical repair.5
We describe a case of injury to the right subclavian
artery near the origin of the vertebral artery and resultant
pseudoaneurysm formation, which failed initial endovascu-
lar repair. Failure was initially believed to be the result of a
type I proximal endoleak, however, the degree of difficulty
reaching the pseudoaneurysm through the stent raised the
suspicion for a different arterial supply.
A selective left vertebral angiogram demonstrated re-
versal of the right vertebral artery with subsequent filling of
the pseudoaneurysm with outflow through the internal
mammary artery. The patency of the pseudoaneurysm cav-
ity was preserved due to a complex change in the hemody-
namic flow pattern involving the right subclavian, vertebral,
and internal mammary arteries.
Ultimately, percutaneous ultrasound guided thrombin
injection into the pseudoaneurysm was performed. Percu-
taneous thrombin injection was introduced by Cope and
Zeit as a safe method to induce thrombosis in a pseudoan-
eurysm.6 Thrombin, a factor in the coagulation cascade,
promotes coagulation when injected into the bloodstream
and potential complications include unintended systemic
thromboembolic events. In our case, the retrograde flow of
the vertebral artery was believed to be protective against
cerebral emboli. Paulson et al demonstrated superior re-
sults of ultrasound guided thrombin injection for pseudo-
aneurysm repair.7 Percutaneous thrombin injection has
been most studied and described for femoral arterypseudoaneurysms8,9 and later expanded to include pseudo-
aneurysms arising at different sites.10,11
We believe using endovascular stent graft to repair
subclavian artery injury and pseudoaneurysm formation a
reasonable and viable option to surgery. In this case, failure
of endovascular repair to the subclavian artery pseudoaneu-
rysm was due to the complex connections and hemody-
namic changes. In this case, the injury crossing the subcla-
vian, vertebral, and internal mammary arteries allowed
continuous blood flow through the pseudoaneurysm, pre-
venting spontaneous thrombosis in the cavity. We found
percutaneous thrombin injection to be a successful solution
in this complex case. Furthermore, this case demonstrates
that thrombin injection should be considered when initial
pseudoaneurysm treatment fails to achieve complete
thrombosis. Additionally, while placement of an endovas-
cular stent in a young patient is controversial, we believed it
to be the safest option in an unstable patient.
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